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Following the latest trend in high-speed
systems, Motorola has developed a

microprocessor that has an internal 16 -
bit structure. One of the reasons why
the 6809 is known as a 'Super 6502'
is that its registers have the same names
as those in the 6502. The features of the
two systems are in fact very similar,
except that the Motorola chip is much
faster and more powerful. The differ-
ences in structure are shown in figure 1.

from the 6502
to the 6809

a new 'super' 6502! The 6809.
As always in the ever advancing world of electronics a popular and
worthwhile microprocessor, has been superseded once again by a chip
with a greatly improved performance: the 6809 CPU, manufactured
by Motorola.
The beauty of the 6809 is that it can be implanted into existing 6502
systems without any difficulty, thereby creating a new 'super' 6502.
With just a few minor hardware modifications, constructors will then
have at their disposal a much faster, more powerful computer with new
fascinating programming facilities.

Register 6809 6502
XRegister 6 Bit 8 Bit
YPagiater 16 Sit 8 Bit
Stack Pointer 16 Bit 8 Bit
Accu A 8 Bit 8 Bit
Direct Page Reg. variable fixed: Page zer
Status Register 8 Bit 7 Bit
Program Counter 16 Bit 16 Bit

As can be seen, the 6809 contains an
additional &bit accumulator and a

variable 'direct page register'. The 6502
CPU, on the other hand only had a
single page zero. The 6809 also makes
256 direct pages available. The 6809
has a further advantage in that its two
accumulators, A and B, may be com.
lined to a 16 -bit D accumulator. The
instruction set will look familiar to
6502 operators. Very little has in fact
been altered in the mnemonics and
addressing modes.
The branch commands are particularly
effective. The processor can branch
within the --16 ... +15, -128... +127,
or -32768 ... +32767 address ranges.
New instructions, such as BRA (branch
always) and 86R (branch to subroutine),

allow programs to be stored in any area
of memory, without having to rely on
absolute addresses and without having
to alter a single byte. Such programs
are known as 'relocatable' routines. The
system introduces a new addressing
mode, the 'program counter relative'
mode. This is extremely powerful, and
enables any memory location to be
addressed (at a certain moment) that
corresponds to the contents of the
program counter.
As the saying goes, -What you gain on
the swings, you lose on the roundabout'.
and the same applies here, for 6502 fans
will have to give up one of their favour.
ite addressing modes, the indirect
indexed mode (as in LDA-(POINT),Y,
for instance). Unfortunately, indirect
addressing modes cannot be indexed on
the 8809. However, as we have already
seen, plenty of other valuable facilities
are available instead.
The indexed addressing takes a slightly
different form. The opcode consists
of a single byte and is followed by a
'post byte, which may contain a 5 -bit
displacement. The next byte or byte
pair either represents an 8 -bit or a 16 -bit
displacement in two's complement.
The effective address is calculated by
adding up the index and the displace-
ment: index (contents of X, Y, S, U, A,
B or C registers) + displacement = effec-
tive address.
If a displacement is made within the
-16 ... +15 range en instruction in the
index addressing mode will only contain
two bytes: the opcode and the post
byte.
Although there is no actual indirect
indexed addressing mode, memory may
also beeccessed indirectly in the in.
dazed addressing mode. What happens
is that the pointer (the sum of the
index and the displacement) indicates
the memory location in which the ADH
of the effective address is stored. The
ADL is stored in the following memory
location: In the 6809 CPU, the ADH
and ADL are always located in that
order, alter the operation word. But, as
readers will remember, this was the
other way around in the 6502 (ADL,
ADH). An indirect facility is extremely
useful, as it enables arrays and symbol
tables to be drawn up in high-level pro.
cramming languages.
The accumulators may also be used as
index registers. This means not only can
they be incremented and decremented,
but they can also be employed during
operations in arithmetic or binary
(Boolean algebra). In other words, the
index can be calculated. This is known
as the accumulator indexed mode. The
6809 CPU contains two stack pointers,
S and U, and is therefore already one up
on the 6502. 5 is a 16 -bit stack pointer
with the same function as that of the
6502. Return addresses from sub-
routines and from machine registers are
automatically stored on the S stack. It
is also used to execute interrupts.
As its name suggests, the user stack


